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METHOD, SYSTEM AND NETWORK ENTITY FOR PROVIDING 
DIGITAL BROADBAND TRANSMISSION 
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TECHNICAL FIELD OF THE INVENTION 

5 This invention relates to systems, methods, and network entities for distributing data 
over a communication link. 

BACKGROUND OF THE INVENTION 

Broadcast has an almost century long tradition in radio. Even with TV, the history 
goes back to 1930's. Broadcasting has been successful throughout the world in 
10 bringing both entertainment and information to mass audiences. 

The latest step in broadcasting is the digitalization of both radio and TV Digital 

dt^^Mff 6d mUCh aCCePtanCe ° n ±e market H ° Wever ' **■ that 

digital TV will bnng new benefits and services to the consumer and, as a result 

generate new revenue streams for the broadcasting industry. The basic concept of 

die TV service itself has, however, not changed much. Rather, the TV lives on as 

before even if it has become digital. 

In later half of 1990's we saw the boom of the Internet. A whole set of new services 
and content became available to the consumers during a short, revolutionary and 
hype intense period. That period introduced e-commerce, Internet Service Providers 
CISPs), Portals, eyeballs game, dotcom companies and even the new economy The 

< Z^T, in b0th aCC6SS technol °g ies C«* ADSL) and coding technologies 
(e.g. MPEG-4 streaming) have made it possible to bring rich media content like 
video content to homes via the Internet. Despite of these technology and market 
breakthroughs media houses have been reluctant to distribute their content via the 
Internet due to its «free-of-charge» nature and the direct threat of piracy. Neither has 
Internet been able to challenge the role of traditional media as the primary 
advertisement platform despite its great popularity. 

Broadcast provides the receiver device with huge amount of information. The 
receiver device needs to obtain linking and guidance information from broadcast 
information for obtaining services and/or portions of the service which can be 
indicated in the Unking and guidance information. The linking and *nidan~ 
rn.orma.ion is t yp i cai i y contained in Service Information (SI)" indicating and 



20 



25 



WO 2004/066652 



2 



PCT/FI2003/000047 



10 



15 



20 



25 



30 



guiding the discovery of the services. The SI indicates various services of at least 
one broadcast network. 

Latest appliances of broadcast have raised a need for power consumption 
consideration in the receiver, and some efforts for reducing power consumption in 
the receiver have been made. However, although these efforts are consistent with 
the SI, the receiver and the system do not benefit enough. Moreover, they are blind 
m respect of the broadcasting. In this case the receiver cannot detect, which of the 
streams carried within a multiplex are adapted to fit the power reduction principles 
and, possibly, which are not. 

In view of various inherent limitations of broadcasting, it would be desirable to 
avoid or mitigate these and other problems associated with prior art systems Thus 
there is a need for identifying parts of broadband transmission in respect of the 
power consumption principles . 

SUMMARY OF THE INVENTION 

Now a method and arrangement have been invented to identify the parts of the 
broadband transmission in respect of the power consumption principles. 

In accordance with an aspect of the invention there is provided a method for 
receivmg a digital broadband transmission for saving power in a receiver the 
method comprising the steps of: providing information on parts of the digital 
broadband transmission, which are adapted to fit for saving the power in the 
receiver, for detecting said parts in the receiver, detecting said parts based on said 
provided information, and switching at least part of the receiver on/off based on 
said provided information. 

In accordance with another aspect of the invention there is provided a method for 
transmitting a digital broadband transmission for saving power in a receiver the 
method comprising the steps of: providing information on parts of the di'gital 
broadband transmission, which are adapted to fit for saving the power in the 
receiver, for categorising said parts for an identification in the receiver and 
categorising said parts based on said provided information for switching at least part 
of the receiver on/off in accordance with said provided information. 

In accordance with yet another aspect of the invention there is provided a system for 
providing a digital broadband transmission for saving power in a receiver 
comprising: means for providing information on parts of the digital broadband 
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tiansmission, which are adapted to fit for saving the power in the receiver for 
detecting said parts in the receiver, means for detecting said parts based on said 
provided information, and means for switching at least part of the receiver on/off 
based on said provided information. 

5 In accordance with yet another aspect of the invention there is provided a receiver 
for receiving a digital broadband transmission for saving power in a receiver 
comprising: means for receiving information on parts of the digital broadband 
tiansmission, which are adapter to fit for saving the power in the receiver for 
detecting said parts, means for detecting said parts based on said received 
10 information, and means for switching at least part of the receiver on/off based on 
said received information. 

In accordance with yet another aspect of the invention, there is provided a 
transmitter for tiansmitting a digital broadband transmission for saving power in a 
receiver comprising: means for providing information on parts of the digital 
15 broadband transmission, which are adapted to fit for saving the power in the 
receiver, for categorising said parts for an identification in the receiver, and means 
for categorising said parts based on said provided information for switching at least 
part of the receiver on/off in accordance with said provided information. 

For better understanding of the present invention reference is made to the following 
20 description, taken in conjunction with the accompanying drawings, and its scope 
will be pointed out in the appending claims. " 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention wiU now be described, by way of example only, with reference to the 
accompanying drawings, in which: 

25 Figure 1 shows an example of the digital broadband transmission and reception 
principle for such a transmission in accordance with an embodiment of 
the invention, 

Figure 2 shows an example of a relation between a DVB network, Transport 
Streams (TS)s, DVB service and components, in which the principles of 
JU 3X1 embodied invention can be applied, 

Figure 3 illustrates an example of the appliance of the Delia-t jitter in a further 
embodiment of the invention, 
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Figure 4 shows a general architecture of the system where principles of an 
embodied invention can be applied, 

Figure 5 depicts a functional block diagram of a terminal for identifying time 
sliced elementary streams and for providing additional information on 
the received elementary streams in accordance with an embodiment of 
the invention, and 

Figure 6 depicts in a form of a flowchart a method for identifying time sliced 
elementary streams and for providing additional information on the 
received elementary streams in accordance with an embodiment of the 
10 invention, 

Figure 7 depicts in a form of a flowchart a method for separating time sliced 
elementary streams from non-time sliced elementary streams in 
accordance with an embodiment of the invention, 

Figure 8 depicts in a form of a flowchart a method for categorising transmitted 
5 DVB stre ams in accordance with an embodiment of the invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Digital Video Broadcasting (DVB) offers a high bandwidth broadband transmission 
channel wherein delivery is typically broadcast, multicast or alternatively unicast 
The high bandwidth transmission channel can offer a user of such system various 
20 services. Identifications for obtaining the various services are necessary to focus on 
appropriate services models and receivers. DVB offers applicable principles and 
preferably, a Terrestrial Digital Video Broadcasting (DVB-T) is applied in the 
embodied invention. Alternatively, the invention can be applied in transmissions 
according to Advanced Television Systems Committee (ATSC) to the appropriate 

The digital broadband transmission provides a receiver device with huge amount of 
data information. A nature of the digital broadband transmission is that the 
transmission is streaming distribution typically to multiple receivers applying 
broadcast, multicast, or alternatively even unicast point-to-point distribution to a 
30 single receiver. The receiver device should be able to find the relevant data 
information among the huge amount of transmitted data information. The receiver 
device requires certain parameters in order to be able to receive the relevant service 
and/or portions of the service(s) which can be intended for or desired by the 
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receiver device. Because the digital broadband transmission can distribute a lot of 
data, it can also distribute the parameters which enable the receiver device to 
discover the service and/or the portion of the service(s) among transmitted 
information. These parameters are transmitted by digitally broadband transmission 
5 to the receiver device. The receiver device recognizes them and can modify itself in 
accordance with the parameters. Therefore, the receiver device can now start 
receiving the service, by identifying the relevant data from the huge amount of data 
in the broadband transmission. A data distribution link of the broadband delivery 
can be a wireless link, a fixed link, or a wired link. The digital broadband 
10 transmission system(s) may have an interaction with the receiver but the interaction 
is not a mandatory requirement. Because of the power consumption aspects in the 
receiver devices, where the power consumption is critical, for example mobile DVB 
receivers such as mobile DVB-T, it is beneficial to identify and focus on those parts 
of the DVB transmission which are adapted to fit into the power saving principles 
15 of the DVB transmission in the receiver device. For example, the receiver is 
functionally or even physically on during those time periods when the relevant 
transmission is transmitted, typically cyclically or alternatively asynchronically, and 
off otherwise. In addition, parameters for the power saving principles in the DVB 
transmission can be beneficially applied to deliver and announce additional 
20 information on the services and portions of the service(s) transmitted in accordance 
with the DVB power saving principles. 

As used herein, transmission may refer to a broadcast, multicast, or unicast, and 
data can include but is not limited to, IP protocol-encoded data. 

Preferable embodiments of the invention provide a method, a system, a transmitter 
25 and a receiver for identification of a time sliced elementary streams using PSI/SI 
tables. This identification provides a way to separate time-sliced elementary 
stream(s) from non-time-sliced elementary stream(s) by defining a descriptor in 
PSI/SI tables. The preferable embodiments define a time slice identifier descriptor 
which can be used to identify elementary streams which are time sliced' 
30 Advantageously, this descriptor is also used to provide additional information about 
the transmitted elementary streams. Thus, the embodied invention provides the 
broadcasting environment a way to announce additional information about the time 
sliced elementary streams via PSI/SI tables. Additionally, it provides a mechanism 
to categorize single elementary stream(s) as non-time sliced and time sliced. 

^ xxi* picicraoie embodiments provide a way to identify time sliced elementary 
streams carried over DVB networks and providing additional information on those 
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streams. This can be done by using the time slice identifier descriptor The 
descriptor can be used at least in Network Information Table (NIT), Program Map 
Table (PMT) and IP/MAC Notification Table (INT) tables. Each table provides 
information in the following levels: 

5 NIT - Descriptor is used to provide information per each transport steam (i e all 
applicable elementary streams within the transport stream are time sliced). 

PMT - Descriptor is used to provide information per each elementary stream 
carrying on or more IP/MAC stream. 

INT - Descriptor is used to provide information per each elementary stream 
10 carrying one or more IP/MAC stream. 

It is noted that the SI and/or possibly the SI table(s) in this connection comprise the 
PSI and PSI table(s) also. Preferably, the SI/PSI tables contain the time slice 
identifier descriptor, and they are delivered to the receiver. The time slice identifier 
descriptor can be referred to as time_slice_identifier_descriptor in the technical 
15 specifications. 

Some embodiments of the invention apply the time slice data transmission principle 
in DVB. In the following a short introduction on the embodied time slicing in DVB 
is provided. The current DVB-T receivers (including both radio frequency and 
baseband parts) can be considered consuming too much power to be integrated into 
mobile convergence terminals. The power consumption is with current "state-of- 
the-art-technology" roughly 2.5W. In mobile handheld terminals however the 
average power consumption of any additional receivers should preferably be less 
than 250 mW. This is not only because of the limited battery capacity but also 
because of the extremely challenging thermal dissipation in miniaturized 
environment. Therefore, an approximate power reduction of 80-90% is needed to be 
able to use DVB-T receiver in a mobile terminal. An increase in the function 
integration level of the DVB-T relieves this problem partly. Usually the services 
used in mobile terminals are by nature based on quite low bit rate transmission 
Most often the maximum bit rate is in the order of 350 kbits/s The DVB-T 
transmission system provides even with mobile compatible modulation parameter 
selection up to 12Mbits/s bit rate. This provides a possibility to dramatically reduce 
the average DVB-T receiver power consumption by introducing time division 
multiplexing (TDM), which is called here time slicing because the active and 
inactive periods are much longer than in traditional TDM. The principal idea is to 
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send information in bursts utilizing significant part (or all) of the DVB-T 
transmission channel bandwidth. For example, different neighbouring bursts relate 
to a different service, and bursts are transmitted cyclically. Such a transmission does 
not necessary have to be discontinuous, as the case in TDM typically is, but a 
5 continuous transmission is applicable in such a way that reception focus is on the 
relevant portion of the transmission or there is a strong emphasize on the relevant 
portion of the transmission even though the transmission is continuous. This enables 
receiver to be active only small part of the time and still provide constant lower bit 
rate by buffering the received bursts. Thus, the time slicing applies TDM principle 

10 and turn at least partly off the receiver when it is not used. Preferably, the time 
slicing is applied for streaming and other continuous parallel IP data services. IP 
data is transmitted as bursts utilizing significant part (or all) of the DVB-T 
transmission channel bandwidth. Time interval between two bursts relating to the 
same service is depending on the used bit rate. The receiver is functionally on 

15 during the relevant bursts of the reception and at least partly off otherwise. 

The time slicing system is introduced to improve terminal performance, mainly to 
lower power consumption. The time slicing system can, therefore, be optimised 
from terminal point of view so that the implementation is optimal for the terminal 
The transmitter side can be more complex to implement. This selection is justified 

20 because the number of terminals is much bigger than the number of transmitters 
The DVB-T system is broadcast type (from one to many). Therefore, the number of 
transmitters is quite small. Also, the implementation cost in transmitter side is less 
critical compared to terminal implementation. Advantageously, in a case where time 
sliced stream is transmitted over DVB, the time sliced stream can be identified by 

25 the time slice identifier descriptor. Therefore, the time sliced streams can be 
identified from any other non-time sliced streams. In addition, the descriptor can 
provide more information on the stream and the service it contains and relates to. 

Still referring to the time slice embodiment, transmitted service is split into bursts 
on the transmitter side. Low bit rate service (e.g. streaming video) is transmitted 
30 with high bit rate bursts using the whole capacity of the DVB-T channel This 
enables sending the same amount of data in shorter time than with continuous 
system. Receiver can be ON only during the burst of the received service. 

Transmitter provides system clock information also for the receiver for example by 
sending clock stamps. With this system transmitter and receiver are always roughly 
tiine-syachronised. 
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Transmitter uses the relative clock to indicate the timing of the bursts. The 
transmitter sends with some protocol information about for example the start, stop 
duration and ON/OFF interval of the burst. All timing information is relative in 
relation to the start of burst, not absolute. The terminal uses this information for 
setting the DVB-T receiver ON and OFF. Transmitter has to buffer at least two 
bursts before sending the first one so that relative timing information (Interval) can 
be inserted in the frame information. 

Still referring to the time slice embodiment, the transmitter generates the required 
timing information. The information should be added to the sent info just before the 
transmission or the delay between timing info insertion and real transmission should 
be fixed or predictable. 

The timing info can inserted for example to: 1) DVB-MPE (Multiprotocol 
Encapsulation) frames or other DVB data, 2) IP packets, 3) Modulation data like 
TPS (transmitter parameter signalling) in DVB-T. 

Terminal extracts the timing information and switches the receiver ON slightly 
before the burst is transmitted. This gives time for the receiver to synchronise to the 
incoming stream before the useful data burst is received. 

General low accuracy (+-1 s) clock can be extracted from standard either to the 
following SI tables; Time and Date Table or Time Offset Table. This clock info is 
used to initiate the reception. It is also used for SFDL (scheduled file download). 

For time slicing a relative timing information should be provided. Both the 
transmitter and receiver have their independent clocks, but it is assumed that the 
relative accuracy of these clocks is good enough. In practise relative timing info 
could be sent for example in MPE frames with resolution of e.g. 10 ms. Transmitter 
25 signals the beginning of next burst in relation to the current burst. Terminal uses its 
OWN real time clock to sleep (receiver OFF) until the next burst comes. 

The example of Fig. 1 shows the digital broadband transmission and reception 
principle for such a transmission in accordance with an embodiment of the 
invention. The example depicts the time slice data broadband transmission, and 
30 shows how the different services are divided in a diagram 100. It also shows a 
reception power diagram 101 depicting when the receiver should be ON and OFF in 
such a way that appropriate service can be received in accordance with the power 
saving principle. The example of Fig. 1 has four services to be transmitted. The 
receiver wishes to receive the service 3 and accordingly the receiver power 
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ON/OFF timing is adjusted in such a way that the receiver is substantially ON 
during those points in time when the service 3 is transmitted and substantially OFF 
otherwise for saving/reducing the power consumption of the receiver. 

Some embodiments of the applied transfer protocol in the invention are based on the 
methods and systems presented in a specification ISO/IEC 13818-1 Information 
Technology - Generic Coding of Moving Picture and Associated Audio 
Information: Systems on pages viii - xii, incorporated herein as a reference. The 
ISO/IEC 13818-1 defines a Transport Stream (TS) which forms a basis for the 
service delivery and for the DVB. 

Some embodiments of the invention apply the elementary stream (ES). Fig. 2 shows 
an example of a relation between DVB network (200), Transport Streams (TS)s 
(201), DVB service (202) and elementary Streams (ES)s (203) containing 
components. A component can define a portion of the service and, preferable 
contains parameters for the reception of the service or a portion of the service. A 
component is typically identified by component_tag. Component_tag is unique 
within a DVB service. The component is carried within the Elementary Stream 
(ES), identified by a Program Identifier (PID). PID is unique within a TS. Mapping 
between component_tag and PID is signalled in a Program Map Table (PMT). It is 
possible to have one ES carrying component of more than one DVB service, as 
illustrated by a dash line in Fig. 2. Advantageously, various ESs can be identified by 
the time slice identifier descriptor, and in addition the time slice descriptor can 
provide additional information about the transmitted elementary streams. The time 
slice identifier descriptor is contained in the SI/PSI tables. 

Typically, IP streams comprises IP datagrams. For conveying IP over DVB, a 
preferable solution is Multiprotocol Encapsulation (MPE). The MPE operates' in 
conjunction with the INT table specified by DVB specifications. 

Some embodiments of the invention apply the INT table(s). IP/MAC Notification 
Table (INT) is used to signal the availability and location of IP streams in DVB 
networks. INT describes the availability and location of IP streams. There may be 
one or many INTs covering all IP streams for a DVB network. INT is referenced by, 
for example, the data_broadcast_id_descriptor OxOOOB, in the ES_info loop of the 
PMT. Each IP platform having IP streams available within a TS, is announced in 
exactly one INT suitable in the TS. INT announces all IP streams available within 
the actual TS. INT may announce IP streams on other TSs. INT should announce all 
IP streams on all TSs of the DVB network that a Receiver has access (by re-tuning) 
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while having access to the TS containing the INT (i.e. DVB signals that have 
overlapping or adjacent coverage area). Advantageously, the time slice identifier 
descriptor can be referred to in the INT table, and the descriptor is used to provide 
information per each elementary stream carrying one or more IP/MAC stream. 

Still referring to the INT embodiments and further to the usage of the time slice 
identifier descriptor in INT table. Time slice identifier descriptor can be located in 
the platform loop and the operational loop of the INT. 

• In case the time slice identifier descriptor is in the platformjoop, it applies to 
all ESs announced within the whole INT sub_table 

In case the time slice identifier descriptor is in the operationaljoop, it applies 
to all ESs announced within the loop (operationaljoop). 

By adding the descriptor in the first loop, it applies to all ESs within the sub_table 
and therefore is required only once. Advantageously, the appliance of the time slice 
descriptor in the INT optimises the usage of bandwidth. If most ESs are time sliced 
and only very few (if any) are not, this would optimise the usage of bandwidth 
significantly. Even in case all ESs are time sliced, adding the descriptor in INT 
optimises bandwidth usage, since INT is typically re-transmitted less often than all 
the other PSI tables. Syntax for the time slice identifier descriptor is shown in an 
example of Table 1. 

Some embodiments of the invention apply the time slice identifier descriptor. A 
table 1 provides an example of time slice identifier descriptor table. 

Table 1. 



time slir.P. irlftntififfr Hpcrnnt^r 



Hp,sr.rintr>r 



iiimshf 



TBD 



nimshf 



nimshf 



MflY hurst Hnrarint) 



Service ri^p witVn n hnrgf 

Dp.ltfl t jitter 



nimshf 



nimshf 



Dp.lfa-t factor 



rpsprvpH future use 



liimfihf 



The time slice identifier descriptor has five fields that are applied for providing 
25 information of the time sliced IP streams. Time slice identifier descriptor can be 
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placed or referred to at least in the following PSI/SI tables: PMT, NIT and INT. 
Time slice identifier descriptor can contain the following fields descriptorjag (a 
general descriptor field), descriptorjength (a general descriptor field), 
time_sticing_version, max_burst_duration, service_size_within_burst, delta_t Jitter, 
and delta_t_factor. In the following more detailed examples of the fields of the time 
slice identifier descriptor are provided. 

time_slicing_version: Specifies the version of time slicing used. A certain version 
number, for example '00', can be reserved to indicate that the referred ES is not 
time sliced, in which case following fields shall be ignored. Advantageously, the 
appliance of the version ID enables to deliver many different versions of the time 
slice standard to the same network: Also, when considered at the time slice MPE 
level and at TS level at the same time. 

max_burst_duration: Indicates the maximum burst duration. An underlying table 2 
provides an example of coding of the max_burst_duration. 

Table 2. 



max_burst_duration 


Description 


000 


100 ms 


001 


200 ms 


010 


400 ms 


011 


600 ms 


100 


800 ms 


101 


1500 ms 


110 


2000 ms 


111 


more than 2000 ms 



This comprises a static time-out value. Advantageously, if the last data of the burst 
is lost for some reasons, the receiver is still able to rest (and save the power) in this 
case. Based on information on burst maximum duration, the receiver can estimate 
20 the reception period and can rest so that the data reception is not interfered even if 
the burst is lost. 

servke_size_within_burst: Specifies the maximum number of bits per service 
session within a burst. In case only one service session is carried within ES, this is 
the maximum size of a burst within the ES. In case multiple service sessions are 
25 carried within ES, the size of a burst may be greater than value specified. An 
underlying table 3 provides an example of coding of maximum service size within 
burst. 
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Table 3. 



service_size_withinj>urst 


Description 


000 


62 000 


001 


125 000 


010 


250 000 


Oil 


500 000 


100 


1 000 000 


101 


2 000 000 


110 i 


4 000000 


111 


more than 4 000 000 







An object of the burst size per session is to limit the size of the burst per session. 
Advantageously, the appliance of the burst size per session enables that within an 
5 elementary stream the IP streams are time sliced. Typically, the receiver (and the 
appliance) is interested in sessions. Another benefit is that as Hie receiver pertains 
interest to the sessions, it can optimise (or reduce) the memory usage explicitly 
based on the sessions. The transmitter operates the transmission in such a way that 
the bursts are made elementary stream-specific. The transmitter looks after that 

10 even a single session does not apply more than the predefined amount of bytes of 
the bursts. When receiver receives such a transmission, the receiver sees that the 
bursts are formed from the sessions. Thus, the size of the bursts processed by the 
transmitter are different than those seen by the receiver. Benefits of the appliance of 
the burst size per session are that the receiver can process bigger data entities (many 

15 sessions/bursts) better, the memory usage of the receiver is reduced and information 
on the applicable size of the memory is obtained, based on which the available 
memory comes closer to optimum usage, and the appliance scale of time slice 
on/off times is enlarged. 

Thus, the appliance of the sessions to limit the size of the burst seen by the receiver 
20 can be provided. 

Delta_tjitter: The time slice identifier descriptor can also have a field for indicating 
Delta-t offset parameter Delta.tjitter. Preferably, the Delta-T parameter indicates 
the time when the receiver should be off to the next relevant burst in the time sliced 
digital broadband transmission. Thus, off-time to the next relevant burst can be 
25 signalled to the receiver by the Delta-T parameter. An accuracy of Delta-T should 
be indicated to the receiver. For example, +/- 10 ms or +/- 20 ms from a theoretical 
or currently applied use. Also this can indicate a certain unit or that other unit than 
current one or running one is applied. Preferably, the parameter for this is referred 
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to as Delta t jitter. The parameter specifies the output tolerance of the MPE bursts in 
the transmitters. It can be used by the IRD to correct Delta-t value given in the MPE 
header of each burst. The parameter provides information how transmission time 
accuracy effect to the transmission of the next burst. Delta T is indicated per a burst. 
An underlying table 4 provides an example of coding of the Delta t jitter. 



Table 4. 



Delta-t jitter (+/-) 


Description 


000 


1 less than 5 ms 


001 


_ less than 10 ms 


010 


less than 20 ms 


011 


less than 40 ms 


100 


less than 60 ms 


101 


less than 80 ms 


110 


less than 100 ms 


111 


Reserved for future use 



Delta_t_factor: Specifies the value with which the delta-t has to be multiplied. For 
example, if the delta-t value read from the burst is 10 ms and the factor is 2, the 
time to the next burst is 10*2 = 20 ms. Typically, specified value for factor is I, but 
other values may be applied. An underlying table 5 provides an example of coding 
of the Delta t factor. 



Table 5. 



Delta-t factor 


Description 


00 


1 


01 


reserved for future use 


10 


reserved for future use 


11 


, reserved for future use 



Fig. 3 illustrates an example of the appliance of the Delta-t jitter in a further 
embodied invention. The example of Fig. 3 illustrates the transmission of two bursts 
(burst 300 and burst 301), where reference a) indicates the information of the delta-t 
set in the MPE header prior to the transmission. Furthermore, reference b) indicates 
the jitter occurring in the actual transmission, wherein Delta-t jitter is indicated as n. 
Thus, IRD may be prepared to this jitter error, if Operator (alternatively referred to 
as the transmitter) is aware of the Delta-t jitter (+/-) occurring in each transmission 
and announces it in the time_slice_identifier_descriptor in the Delta_t Jitter field. 
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Some embodiments of the invention apply NIT. NTT conveys information relating 
to the physical organization of the multiplexes/TSs within a given DVB network 
and the characteristics of the DVB network itself. More detail on NIT can be found 
from a standard specification EN 300 468 (2000-11) on page 16. When the time 
shce identifier descriptor is applied in NIT, the time slice identifier descriptor is 
used to provide information per each transport steam, for example, all applicable 
elementary streams within the transport stream are time sliced. Time shce identifier 
descriptor can be located in transport stream loop of NIT. More details on the 
transport stream loop of NIT can be found from the standard specification EN 300 
468 on page 16 in table 3. When the time shce identifier descriptor is applied in 
NIT, the time shce identifier descriptor maps each transport stream with the 
information that the time shce identifier descriptor contains. 

Some embodiments of the invention apply PMT. Each PMT literally maps out a 
specific program, listing the PID values for the packets containing the program's 
video, audio and data components. With this information, the decoder can easily 
discover, decode and display the program's content. The specification ISO/TEC 
13818-1 Information Technology - Generic Coding of Moving Picture and 
Associated Audio Information : Systems provides some more technical details on 
PMT on page 44. Advantageously, time shce identifier descriptor is used to provide 
20 information per each elementary stream when used in PMT. In further examples 
the usage of the time shce identifier descriptor in PMT table can be the following 
Time shce identifier descriptor can be located in the second loop of PMT The 
second loop of PMT is referred to in ISO/IEC 13818-1 on page 44 in table 2-28 
When the time shce identifier descriptor is applied in PMT, it maps each elementary 
25 stream, with the information that the time shce identifier descriptor contains. 

Fig. 4 has been described in the foregoing. In the following, corresponding 
reference signs have been applied to corresponding parts. Some embodiments of the 
invention apply the system of Figure 4. A End User Terminal (BUT) operates 
preferably under coverage of a digital broadcast network (DBN). BUT can be 
capable of receiving IP based services that the DBN is providing. The DBN is based 
on DVB, and the transmission of the DBN contains elementary streams (ES)s The 
transmission may also be based on the time sliced and non-time sliced transmission. 
Before transmission data is processed in the DBN. The DBN comprises means for 
modifying the transmission that it is transmitting. The DBN provides the time slice 
identifier descriptor as described above, for example, in the example of table 1 The 
EUT can obtain the time shce identifier descriptor from the transmission and 
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receive the time sliced streams. Therefore, the EUT can identify time sliced and 
non-time sliced elementary streams from the transmission. In addition, based on the 
time slice identifier descriptor the EUT can have more information on the 
transmitted elementary streams. The EUT does not necessary need beforehand 
modification to such descriptor and such transmission but they can be taken care of 
while receiving the broadcast transmission. The EUT does not require any 
interaction for identifying the time sliced and non-time sliced elementary streams. 
Preferably, the DBN transmission is wireless or mobile transmission to the EUT 
based on DVB-T. Thus, data can be transferred wirelessly. 

Still referring to the example of Fig. 4, headends (HE)s containing IP encapsulators 
perform a multi-protocol encapsulation (MPE) and places the IP data into Moving 
Picture Experts Group-Transport Stream (MPEG-TS) based data containers. The 
HEs perform the generation of the tables, the linking of the tables and the 
modification of the tables. 

According to some embodiments, the operation of the IP encapsulators may involve 
placing the received data into UDP packets, which are encapsulated within IP 
packets, which are in turn encapsulated into DVB packets. Details of this multi- 
protocol encapsulation technique may be found, for example, in standard document 
EN 301 192, incorporated herein as a reference. At the application layer, usable 
protocols include, for example UHTTP (unidirectional HTTP), RTSP (Real-Time 
Streaming Protocol), RTP (Real-time Transport Protocol), SAP / SDP (Service 
Announcement Protocol / Service Description Protocol) and FTP. 

In certain further embodiments, IP encapsulation may make use of IPSEC (Internet 
Protocol Security) to ensure that content will only be usable by receivers with the 

25 appropriate credentials. During the encapsulation process, a unique identifier may 
be added to at least one of the headers. For example, when UHTTP is used, the 
unique identifier may be encoded in the UHTTP header under the UUID field. 
Therefore in certain embodiments, to cater for the delivery of data to a particular 
terminal or group of terminals, the containers may also hold address information 

30 which can be identified and read by a conditional access component in the receiver 
to determine whether the data is intended for that terminal. Alternatively, to cater 
for the delivery of data to a plurality of terminals multicast can be applied, and 
advantageously single sender can reach multiple receivers. A Virtual Private 
Network (VPN) can also be formed in the system of the DBN, and the receiver. A 

35 certain bandwidth of the DBN broadcasting is allocated to a point-to-point or point- 
to-multipoint communication from the DBN to the receiver. The DBN may also 
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have various transmission channels for other streams running. The receiver 
performs a multi-protocol decapsulation to form the IP data packets. 

The DVB packets so produced are transmitted over the DVB data link. The EUT 
receives digitally broadcast data. The EUT receives the time slice identifier 
5 descriptor and also the time sliced elementary streams and non-time sliced 
elementary streams. The EUT is able to identify the time sliced elementary streams 
and non-time sliced elementary streams based on the descriptor, and in addition the 
EUT can obtain more information on the transmitted time sliced elementary streams 
from the descriptor. Therefore, the EUT can discover services or even certain 
10 sessions of a service, categorise and focus on the time sliced streams, if necessary, 
realise which streams are non-time sliced and obtain information on the time sliced 
streams and their functions and properties. The EUT is capable of providing the 
service or a portion of the service to user. When a transmission rate is specified by 
the caster, that rate is adhered to. 

15 Fig. 5 has been described in the foregoing. In the following, corresponding 
reference signs have been applied to corresponding parts. An example of Figure 5 
depicts a functional block diagram of a End User Terminal (EUT) or alternatively 
referred to as a receiver. The EUT of Fig. 5 may be used in any/all of the above 
example(s). The EUT comprises a processing unit CPU, a broadband receiver part 
or alternatively referred to as a multi-carrier signal receiver part, which can receive, 
for example, a multi-carrier broadband signal such as DVB-T signal, and a user 
interface UI. The broadband receiver part and the user interface UI are coupled with 
the processing unit CPU. The user interface UI comprises a display and a keyboard 
to enable a user to use the receiver. In addition, the user interface UI comprises a 
microphone and a speaker for receiving and producing audio signals. The user 
interface UI may also comprise voice recognition (not shown). The processing unit 
CPU comprises a microprocessor (not shown), memory and possibly software SW 
(not shown). The software SW can be stored in the memory. The microprocessor 
controls, on the basis of the software SW, the operation of the receiver, such as the 
receiving of the elementary stream, the identification of the elementary stream 
based on the time slice identifier descriptor, displaying output in the user interface 
UI and the reading of inputs received from the user interface UI. The operations are 
described in the examples of Figures 1 - 4, 6 - 8 and tables 1 - 5. For example, the 
hardware (not shown) comprises means for detecting the signal, means for 
35 demodulation, means for detecting the time slice identifier descriptor, means for 
discover elementary streams, means for identifying those elementary streams which 
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are time sliced and those which are not, means for applying time slicing in the 
reception, means for reading information for elementary streams from the 
descriptor. Moreover, CPU can control the availability of the memory of the EUT. 
This availability is time to time (or it is defined based on the scheduled transmission 
5 of services) checked by the CPU and compared with the information of the 
maximum size of service included in burst in order to make the decision to switch 
the receiver ON or keep the receiver ON. Advantageously, the memory of the EUT 
can be reduced by the comparison. 

Still referring to Figure 5, alternatively, middleware or software implementation can 
10 be applied (not shown). The EUT can be a hand-held device which the user can 
comfortably carry. Advantageously, EUT can be a cellular mobile phone which 
comprises the broadcast receiver or multi-carrier signal receiver part for receiving 
the DVB-T broadcast transmission streams (this is shown in the Fig. 5 by a dash 
line block which, thus, is an alternative option only). Therefore, the EUT may 
15 possibly interact with the service providers. 

The example of Fig. 6 depicts a method in a form of a flowchart for identifying time 
sliced elementary streams. In step 600 the DBN is operating and the EUT is 
switched on for receiving the broadcast transmission. In step 601 the EUT identifies 
the SI/PSI tables and also the EUT obtains information on all the announced 
20 streams. The time slice identifier descriptor is contained in the SI/PSI tables and, 
consequently, the EUT discovers the descriptor in step 602. Moreover, the EUT 
obtains information on all announced time sliced streams. The examples of the 
descriptor is described above in the examples of tables 1 - 5. The EUT receives also 
the elementary streams of the broadband transmission of the DBN. Based on the 
descriptor the EUT is able to separate or categorise the streams for time sliced and 
non-time slices streams (step 603). Especially, the EUT can discover those 
elementary streams that are transmitted under the time slicing principle. The EUT 
can apply time slicing power reduction principle in the broadcast reception. In 
addition, the descriptor provides the EUT with additional information on the 
received elementary streams that are time sliced (step 604). The examples of the 
provided information are described in the examples of tables 2 - 5 and Figs. 1 - 5. 

The example of Fig. 7 depicts a method in a form of a flowchart for separating time 
sliced elementary streams. In step 700 the DBN is operating and the EUT is 
switched on for receiving the broadcast transmission. In step 701 the EUT identifies 
the SI/PSI tables, and the EUT obtain information on all announced streams. The 
time slice identifier descriptor is contained in the SI/PSI tables and, consequently, 
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the EUT discovers the descriptor in step 702, and the EUT obtains also information 
on all announced time sliced streams. The examples of the descriptor is described 
above in the examples of tables 1 - 5. The EUT receives also the elementary 
streams of the broadband transmission of the DBN. Based on the descriptor the 

™T ^ t0 S6Parate ±e StreamS f ° r time sUced ** d ^ learns (step 

703). Especially, the EUT can discover those elementary streams that are 
transmitted under the time slicing principle. The EUT can apply time slicing power 
reduction principle in the broadcast reception (step 704). In addition, the descriptor 
provides the EUT with additional information on the received elementary streams 
that are time sliced (step 705). The examples of the provided information are 
described in the examples of tables 2 - 5 and Figs. 1 - 5. Also optionally the EUT 
may receive non-time sliced stream (step 706). 

The example of Fig. 8 depicts a method in a form of a flowchart for categorising 
DVB transmitted streams. In step 800 the DBN is operating and process service 
data for DVB transmission.. In step 801 the DBN provides the SI/PSI data in the 
transmission. The time slice identifier descriptor is contained in the SI/PSI tables ' 
and, consequently, the time slice identifier descriptor is provided in the transmission 
for all the time sliced streams in step 802. The examples of the descriptor is 
described above in the examples of tables 1 - 5. The DBN transmits also the time 
sliced streams and possibly non-time sliced streams in step 803. Based on the 
descriptor the DBN is able to categorise the streams for time sliced and non-time 
slices streams. Especially, that the EUT can discover those elementary streams that 
are transmitted under the time slicing principle. The EUT can apply time slicing 
power reduction principle in the broadcast reception. In addition, the descriptor 
provides the EUT with additional information on the received elementary streams 
that are time sliced. The examples of the provided information are described in the 
examples of tables 1 - 5 and Figs. 1-5. 

Some embodiments of the invention are implemented in the network system of Fig 
4 operating the method referred to above in the examples of Figs 1 - 3 and 5 - 8 
Moreover, the invention can be embodied at the receiver device of Fig. 5 operating 
the above examples of Fig. 1 - 4 and 6 - 8. The receiver can beneficially focus on 
those streams of the DVB transmission to which the receiver can apply the power 
reduction principle. Thus, there can be a significant reduction of power in the 
operation of the receiver, which contribute the mobility aspect of the DVB receiver 
The receiver only needs to be able to interpret defined descriptor by applying 
equivalent means as it is used to receive and identify other descriptors of the digital 
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broadcasting. Some embodiments of the invention supports portable reception in IP 
datacast receivers, and can, possibly, work for mobile hand held receivers. The 
performance of the embodiments boosts benefits of the invention such as economy. 
For example, DVB-T offers an effective and cheap way to distribute data, and the 
5 embodiments promote the less power consumption reception way for broadcast data 
stream even when operating along with non-power consumption based broadcast 
system. 

Particular implementations and embodiments of the invention have been described. 
It is clear to a person skilled in the art that the invention is not restricted to details of 

10 the embodiments presented above, but that it can be implemented in other 
embodiments using equivalent means without deviating from the characteristics of 
the invention. The scope of the invention is only restricted by the attached patent 
claims. Consequently, the options of implementing the invention as determined by 
the claims, including the equivalents, also belong to the scope of the present 

15 invention. 



